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(54) Hotspots in hypertext document pages 

(57) A data processor controlled user interactive 
display system for displaying hypertext documents, 
each including a sequence of display screen pages re- 
ceived over a communications network such as the 
World Wide Web. Each of the pages contains a plurality 
of hotspots of varying dimensions, each of said hotspots 
being responsive to user interactive pointing means to 
display a linked document. The system has means for 
determining the dimensions and positions of said 
hotspots on said display page and means responsive to 
said determining means for dynamically creating a plu- 
rality of expanded hotspot zones, each respectively in- 
cluding one of said hotspots. The system then provides 
means responsive to said user interactive pointing 
means within a selected hotspot zone to display the doc- 
ument linked to the hotspot in said zone. These hotspot 
zones are highlighted when the user points to them to 
provide the user with a large and highly visible target 
zone within which he may access his selected hotspot. 
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Description 

[0001] The present invention relates to computer 
managed communication networks and particularly to 
ease of use interactive computer controlled display in- 
terfaces to the hotspots in received hypertext docu- 
ments which interactively link users from such docu- 
ments to other documents, media and programs. 
[0002] The 1 990's decade has been marked by a so- 
cietal technological revolution driven by the conver- 
gence of the data processing industry with the consumer 
electronics industry. Like all such revolutions, it un- 
leashed a significant ripple effect of technological 
waves. The effect has in turn driven technologies which 
have been known and available but relatively quiescent 
over the years. A major one of these technologies is the 
internet-related distribution of documents, media and 
programs. The convergence of the electronic entertain- 
ment and consumer industries with data processing ex- 
ponentially accelerated the demand for wide ranging 
communications distribution channels, and the World 
Wide Web or internet which had quietly existed for over 
a generation as a loose academic and government data 
distribution facility reached "critical mass" and com- 
menced a period of phenomenal expansion. With this 
expansion, businesses and consumers have direct ac- 
cess to all matter of documents, media and computer 
programs. 

[0003] As a result of these changes, it seems as if vir- 
tually all aspects of human endeavor in the industrial- 
ized world requires human-computer interfaces. Thus, 
there is a need to make computer directed activities ac- 
cessible to a substantial portion of the world's population 
which, up to a year or two ago, was computer-illiterate, 
or at best computer indifferent. In order for the vast com- 
puter supported market places to continue and be com- 
mercially productive, it will be necessary for a large seg- 
ment of computer indifferent consumers to be involved 
in computer interfaces. Thus, the challenge of our tech- 
nology is to create interfaces to computers which are 
intuitive and forgive any impreciseness on the part of 
users. This is particularly needed with respect to the 
World Wide Web or internet. Users must be able to read- 
ily display documents in a clear and comprehensive 
manner in natural language. Hypertext Markup Lan- 
guage (HTML), which had been the documentation lan- 
guage of the internet World Wide Web for years, offered 
an answer. It offered direct links between pages and oth- 
er documentation on the Web and a variety of related 
data sources which were, at first, text and then evolved 
into media, i.e. "hypermedia". 

[0004] With all of these rapidly expanding functions of 
Web pages and like documentation, it should be readily 
understandable that the demand for Web documents 
has been expanding exponentially in recent years. In 
addition to the proliferating standard uses of HTML for 
text and media related World Wide Web pages for com- 
mercial, academic and entertainment purposes, there is 



2 

now a Java documentation program, JavaDoc, which 
will produce standard HTML files for outputs to compu- 
ter controlled displays to provide standard natural lan- 
guage displays of the program documentation. Thus, 

5 HTML has become the display language of choice for 
the internet or World Wide Web. It is used there for all 
forms of display documentation including the markup of 
hypertext and hypermedia documents which are usually 
stored with their respective documents on an internet or 

w Web server in addition to the above-mentioned program 
documentation functions. HTML is an application of 
SGML (Standard Generalized Markup Language), an 
ISO standard for defining the structure and contents of 
any digital document. It should be recognized that any 

is of the aspects ol the present invention illustrated with 
respect to HTML would be equally applicable to SGML. 
For further details on JavaDoc or HTML, reference may 
be made to the texts "Just Java", 2nd Edition, Peter van 
der Linden, Sun Microsystems, Inc., 1997, or "Java in a 

20 Nutshell", 2nd Edition, by David Flanagan, O'Reilly pub- 
lisher, 1997. 

[0005] We have found that the human factors/ease of 
use interface functions of the World Wide Web have not 
advanced as swiftly as have the rapid expansion of the 

25 many other Web functions. There have been great ef- 
forts among the providers of Web function to try to stand- 
ardize the interfaces used in Web browsers, for example 
the Web Browser Interface (WBI). However, its user in- 
terfaces to hotspots, i.e. links to hypertext and hyper- 

30 media embedded in the textual and graphic materials 
on Web pages, have not changed very much from when 
the demand for Web pages and related documentation 
was relatively modest and the user base was a much 
more computer-elite and sophisticated group. Tradition- 

35 al pointing devices such as mice, wands or joysticks 
have been used in accessing such hotspots. These 
pointing devices require two types of coordinated phys- 
ical movements: a gross movement to the proximity of 
the hotspot and then a fine movement to the hotspot it- 

40 self. This requires an unusual amount of physical dex- 
terity and may often lead to frustration, particularly if the 
users are unsophisticated in computer gestures. Years 
ago when mouse/icon graphic interfaces to computer 
displays were being developed, the problem was recog- 

45 nized by interface designers, they tried to design graphic 
interfaces which took these movements and gestures 
into account in providing sufficient spacing around 
icons. 

[0006] However, in the case of Web pages, we do not 
50 have the situation of a relatively small group of profes- 
sional designers working out the human factors; rather 
in the era of the Web, anyone and everyone can design 
a Web page. Thus, while hotspots in Web pages may 
be icons, they are more likely to be textual and embed- 
55 ded in adjacent text and emphasized as hotspots merely 
by being underlined or of a different color or boldness 
from adjacent text. But even where the hotspots are 
icons or other graphics, their page layouts are often 
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made by developers without graphic skills. In addition, 
it is the nature of Web pages that they are frequently 
modified to include new hotspots, and the addition of hot 
spots rarely involve an overall page redesign. 
[0007] The present invention provides a solution to 
the problem of improving the interface and access to 
hotspots in received Web pages by dynamically reor- 
ganizing the hotspots on each page received at the us- 
er's display station into a layout of displayed hot spot 
zones which are much more accessible to the user and 
are very forgiving with respect to both Web page hot 
spot design limitations as well as user limitations in ges- 
ture skills with the pointing devices. 
[0008] The present invention relates to a computer 
controlled display system for displaying documents, e. 
g. Web pages including natural language text received 
at display stations, particularly when transmitted from 
locations remote from the receiving stations. The docu- 
ment received is made up of a sequence of screen pag- 
es, each containing a plurality of hotspots of varying di- 
mensions, each of said hotspots being responsive to us- 
er interactive pointing means to display a linked docu- 
ment. The invention involves dynamically restructuring 
each page in the received document so that the selec- 
tion ol hotspots is made more user friendly and acces- 
sible. 

[0009] The invention accomplishes this by determin- 
ing the dimensions and positions of said hot spots on 
said display page and then dynamically creating a plu- 
rality of expanded hot spot zones, each respectively in- 
cluding one of said hot spots based on these dimensions 
and positions. The invention further includes means re- 
sponsive to said user interactive pointing means within 
a selected hot spot zone to display the document linked 
to the hot spot in said zone. Thus, the restrictive hot 
spots are dynamically expanded into more easily acces- 
sible hot spot zones. The expanded zones are large 
enough to now be more easily accessed by users using 
ordinary cursor pointing means such as mice. 
[0010] Since the invention dynamically rezones 
hotspots in received documents, a convenient and ac- 
cessible hot spot arrangement is provided irrespective 
of any hotspot design limitations in the original docu- 
ment or its pages. The rezoning may preferably be so 
extensive that the hotspot zones partition the page so 
that there is always an active zone, i.e. the zone of the 
hotspot to which the cursor is closest. Alternatively, the 
zones may be angular determined by the direction of 
cursor movement from a home or initial hotspot on each 
displayed page. In such a case, the hotspot zones are 
areas defined by angles extending from said initial hot 
spot as a vertex. In the embodiment with such radial 
zones, the direction of the cursor movement will deter- 
mine the hotspot zone which the user is moving his cur- 
sor to select. In the case of the present invention where- 
in the cursor will always be in a selected hotspot zone, 
the whole hotspot zone containing the cursor or a sig- 
nificant portion of the zone is preferably highlighted. This 



aspect is particularly effective in interactive displays for 
Web browsing where the user is in a living room envi- 
ronment with a set top box or like terminal which is in 
the order of 10 feet from the user instead of the usual 1 
5 to 2 feet on a computer terminal. 

[0011] It should be noted that in the case of the radial 
zones, a home or initial hotspot for browsing should be 
predetermined for each page. This could be based on 
the likelihood of selection of the particular hotspot, e.g., 
10 in the case of Web pages, it could be the hot spot linking 
to a document, page or Web site which has been getting 
the most "hits" at a given time. In such a case, the initial 
hot spot would not need to be preselected by the page 
designer but could be dynamically and heuristically de- 
'5 termined by the system if some means for tracking hits 
were available. 

Fig. 1 is a block diagram of a data processing sys- 
tem including a central processing unit and network 
20 connections via a communications adapter which is 
capable of implementing a user interactive worksta- 
tion on which the received data may be converted 
into a Web page in accordance with the present in- 
vention; 

2S Fig. 2 is a generalized diagrammatic view of an in- 
ternet portion upon which the present invention may 
be implemented; 

Fig. 3 is a diagrammatic view of a typical Web page 
with the areas of the hotspots emphasized; 
30 Fig. 4 is a diagrammatic view of a Web page with 
all text removed to show the original hotspots as 
well as their respective hot spot zones in accord- 
ance with this invention; 

Fig. 4A is a diagram illustrating how the dimensions 
35 and position of a hotspot may be determined in the 
practice of the present invention; 
Fig. 5 is the diagrammatic view of a Web page of 
Fig. 4 but arranged to show how the page may be 
divided into radial zones in accordance with another 
*o aspect of the present invention; 

Fig. 6 is a flowchart of a program which may be used 
to dynamically generate Web page interface having 
the hotspot zones of the page of Fig. 4; and 
Fig. 6A is a flowchart of a programming routine 
45 which may be used to generate the zone boundary 
end points and intersections of the boundary lines 
formed by the program described in Fig. 6. 

[001 2] Before going into the details of specific embod- 
so jments, it will be helpful to understand from a more gen- 
eral perspective the various elements and methods 
which may be related to the present invention. Since a 
major aspect of the present invention is directed to doc- 
uments such as Web pages transmitted over networks, 
55 an understanding of networks and their operating prin- 
ciples would be helplul. We will not go into great detail 
in describing the networks to which the present inven- 
tion is applicable. Reference has also been made to the 
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applicability of the present invention to a global network 
such as the internet. For details on internet nodes, ob- 
jects and links, reference is made to the text, Mastering 
the Internet , G. H. Cady et al., published by Sybex Inc. 
Alameda, CA, 1996. 

[001 3] Any data communication system which inter- 
connects or links computer controlled systems at vari- 
ous sites defines a communications network. A network 
may be as simple as two linked computers or it may be 
any combination of LANS (Local Area Networks) or 
WANS (Wide Area Networks). Of course, the internet or 
World Wide Web is a global network of a heterogeneous 
mix of computer technologies and operating systems. 
Higher level objects are linked to the lower level objects 
in the hierarchy through a variety of network server com- 
puters. These network servers are the key to network 
distribution, such as the distribution of Web pages and 
related documentation. The HTML language is de- 
scribed in detail in the above "Just Java" text and par- 
ticularly at Chapter 7, pp. 249-268, dealing with the han- 
dling of Web pages with embedded hot spot activated 
linkages and also in the text, "Mastering the Internet", 
Cady and McGregor, published by Sybex, San Francis- 
co, 1996 and particularly pp. 637-642 on HTML in the 
formation of Web pages. 

[0014] Referring to Fig. 1, a typical data processing 
system is shown which may be used in conjunction with 
HTML in implementing the present invention on the re- 
ceiving interactive workstation. A central processing unit 
(CPU), such as one of the PowerPC microprocessors 
available from International Business Machines Corpo- 
ration (PowerPC is a trademark of International Busi- 
ness Machines Corporation) is provided and intercon- 
nected to various other components by system bus 1 2. 
An operating system 41 runs on CPU 10 and provides 
control and is used to coordinate the function of the var- 
ious components of Fig. 1 . Operating system 41 may be 
one of the commercially available operating systems 
such as Windows 95 (TM of Microsoft Corporation) or 
the OS/2 operating system available from International 
Business Machines Corporation (OS/2 is a trademark 
of International Business Machines Corporation). Any 
conventional network browser system involving HTML 
language with embedded hot spots or links forms part 
of application 40, runs in conjunction with operating sys- 
tem 41 and provides output calls tothe operating system 
41 which implements the various functions to be per- 
formed by the HTML application 40. Also included in the 
application software 40 will be the applications of this 
invention for expanding hotspots into displayed hotspot 
zones to be subsequently described in detail. The 
browser program, in combination with the operating sys- 
tem, provides the basic receiving workstation on which 
the Web pages are received after which the program of 
the present invention may be dynamically implemented. 
In this connection, there is Internet Explorer 4.0 browser 
operative with Windows 95 which has an "Active Desk- 
top" routine which could be modified to implement the 



hot zone program of this invention. 
[001 5] A read only memory (ROM) 1 6 is connected to 
CPU 10, via bus 12 and includes the basic input/output 
system (BIOS) that controls the basic computer func- 
5 tions. Random access memory (RAM) 14, I/O adapter 
1 8 and communications adapter 34 are also intercon- 
nected to system bus 12. It should be noted that soft- 
ware components including the operating system 41 
and the browser, HTML and dynamic hotspot zone ex- 
10 pansion applications 40 are loaded into RAM 14 which 
is the computer system's main memory. I/O adapter 18 
may be a small computer system interface (SCSI) 
adapter that communicates with the disk storage device 
20, i.e. a hard drive. Communications adapter 34 inter- 
's connects bus 12 with an outside network enabling the 
workstation to communicate with Web servers to re- 
ceive document pages over a local area network (LAN) 
or wide area network (WAN) which includes, of course, 
the internet or World Wide Web. I/O devices are also 
20 connected to system bus 12 via user interface adapter 
22 and display adapter 36. Keyboard 24, trackball 32 
and mouse 26 are all interconnected to bus 12 through 
user interface adapter 22. Display adapter 36 includes 
a frame buffer 39 which is a storage device that holds a 
25 representation ol each pixel on the display screen 38. 
Images may be stored in frame buffer 39 for display on 
monitor 38 through various components such as a dig- 
ital to analog converter (not shown) and the like. By us- 
ing the aforementioned I/O devices, a user is capable 
30 of inputting data and other information to the system 
through the trackball 32 or mouse 26 to make hot spot 
selections and receiving output information from the 
system via display 38. 

[001 6] Before we proceed further with the description 

35 of our basic embodiments, we should consider some ad- 
ditional background with respect to Web pages. Users 
of the Web do not need to know the addresses of pages 
or documents which they wish to reach as long as they 
are aware of the links to such documents. Because of 

40 the ease and availability of Web browsers, an almost 
unimaginable number and variety of pages and topics 
are available at low cost to tens of millions of users. The 
Web links are stored within the page itself and when the 
user wishes to jump to a linked page, he moves to and 

4 5 clicks on the hotspot or hotspot zone in the case of the 
present invention. The growth and rapidly increasing im- 
portance of the Web is based on the ability to build such 
linked information resources which may be reached 
without a series of menus. Unlike other database access 

50 systems, everyone on the Web has the ability to incor- 
porate additional information. The basic transmittable 
unit on the Web is the hypertext page, which is custom- 
arily organized in HTML (Hypertext Markup Language). 
For additional details on the foregoing, reference may 

55 be made to the above-mentioned Cady et al. text, Mas- 
tering the Internet . 

[001 7] A generalized diagram of a portion of an inter- 
net, which the computer 56 controlled display terminal 
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57 used for Web page or other document display of the 
present invention, is connected as shown in Fig. 2. Com- 
puter 56 and display terminal 57 are the computer sys- 
tem shown in Fig. 1 and connection 58 (Fig. 2) is the 
network connection shown in Fig. 1. 
[0018] Reference may be made to the above-men- 
tioned text, Mastering the Internet , Cady et al., particu- 
larly at pp. 136-147 for typical connections between lo- 
cal display workstations to the internet via network serv- 
ers any of which may be used to implement the system 
on which this invention is used. The system embodiment 
of Fig. 2 is one of these known as a host-dial connection. 
Such host-dial connections have been in use for over 
30 years through network access servers 53 which are 
linked 51 to the net 50. The servers 53 are maintained 
by a service provider to the client's display terminal 57. 
The host's server 53 is accessed by the client terminal 
57 through a normal dial-up telephone linkage 58 via 
modem 54, telephone line 55 and modem 52. The HTML 
files representative of the Web pages are downloaded 
to display terminal 57 through controlling computer 56 
via the telephone line lin kages from server 53 which may 
have accessed them from the internet 50 via linkage 51 . 
The dynamic restructuring of the hotspots on received 
Web pages to the hotspot zones of the present invention 
as described herein will be carried out on computer 56 
and displayed and accessed on display terminal 57. 
[001 9] The present invention will now be described in- 
itially with respect to Figs. 3 and 4. Fig. 3 shows atypical 
Web page 60 which may be received via the World Wide 
Web. It contains hotspots such as terms 67, 6B and 69. 
On the present page, these have been received and un- 
derlined to designate them as hotspots. We have boxed 
in each term to show the extent of the hotspot which the 
user must normally skillfully maneuver to with his pointer 
or cursor in order to make an appropriate selection. It 
should be noted that this would be even more trouble- 
some with hotspots such as hotspots 70 and 71, which 
are adjacent to each other. 

[0020] Fig. 4 shows how the Web page, in accordance 
with the present invention, solves the problem by pro- 
viding an interface gross user access to hotspots. The 
configuration shown in Fig. 4 is dynamically generated 
at the receiving station, e.g. the station comprising com- 
puter 56 and display 57 of Fig. 2. In order to more clearly 
describe the interface, all text and graphics have been 
removed from the Web page 72 in Fig. 4 to show only 
the hotspots labelled HOT 1 through HOT 6, each with 
its respective effective area boxed in. The system of the 
invention dynamically expands the effective areas ol the 
respective hotspots to hot zones as follows: HOT 1 to 
zone 61 , HOT 2 to zone 62, HOT 3 to zone 63, HOT 4 
to zone 64, HOT 5 to Zone 65 and HOT 6 to zone 66. It 
should be noted that these zones do not normally show 
up on the display screen; the text with its embedded 
hotspots appears to be normal but when the cursor en- 
ters any part of a selected zone either the hotspot or 
even its whole zone is highlighted to indicate the selec- 



tion. 

[0021] The zones may be set up dynamically by any 
program routine which implements the following algo- 
rithm. The hotspots are defined in terms of their orthog- 
5 onal coordinates. Fig 4A shows how a standard hotspot 
73 may be defined by the orthogonal coordinates of the 
four lines defining its sides: x = n1 ; x' = n2; y = ml ; y 1 = 
m2 which also serve to define the hotspot position on 
the page. Actually, this data should be part of the Hy- 
10 pertext Markup Language (HTML) which is received de- 
fining the page and readily determined from such data. 
Then, for each side of each hot spot, the closest other 
hotspot is determined and the distance between them 
is halved. Thus, in the x orthogonal direction, we have 
line 74 equidistant by distance DX1 from HOT1 and from 
HOT2 and thus defining their respective zones 61 and 
62. In the y direction from HOT 1 , we have line 75, equi- 
distant by distance DY2 from HOT1 and from HOT3, and 
thus defining their respective zones 61 and 63. Also in 
they direction, we have line 77 equidistant by distance 
DY1 from HOT2 and from HOT4, and thus defining 
zones 62 and 64, and line 78, equidistant by a distance 
DY3 from HOT4 and from HOTS, and thus defining 
zones 64 and 65. In addition, in the x direction, we have 
line 76 equidistant by a distance DX2 from HOT3 and 
from HOT4 and thus defining zones 63 and 64. Because 
there are no other hotspots between HOT1 and HOT3 
respectively and side edge 81, zones 61 and 63 both 
extend to edge 81 . Likewise, because there are no other 
hotspots between HOT2 and HOT4 respectively and 
side edge 80, zones 62 and 64 both extend to edge 80. 
Similarly, zones 61 and 62 both extend to top edge 79. 
In this manner, hotspot zones 61 through 66 may be dy- 
namically created at the receiving terminal. These 
zones are many times the areas of their respective 
hotspots and may be easily accessed through gross us- 
er pointing gestures. Customarily, when a user moves 
his cursor into, for example, zone 64, the whole zone is 
highlighted to indicate that its hotspot, HOT4 is now se- 
lectable; the user may then do so by appropriate mouse 
clicking. 

[0022] It should be readily understood by those skilled 
in the art how the zones on the display screen of Fig. 4 
may be created. There will now be described with re- 
spect to Fig. 6 an example of an algorithm for dynami- 
cally creating such zones. When the document contain- 
ing hotspots is received at the display terminal, the pro- 
gram of Fig. 6 is run. First, the next hotspot is accessed, 
step 90 which may be the initial hotspot, e.g. HOT1 (Fig. 
4). Then, step 91, the dimensions lor the hotspot are 
obtained. These dimensions, shown in Fig. 4A, serve to 
determine both the position and dimensions. Then, step 
92, the closest x = n to the left of the hotspot is sought. 
Note x = n is the orthogonal line defining a hotspot edge. 
A determination is made, decision step 93, as to whether 
the left edge has been reached, i.e. there is no x = n 
between the hotspot and the left edge as happens to be 
the case with HOT 1 . Then the left edge 81 of the screen 
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window is stored as the zone boundary, step 94. On the 
other hand, step 95, if there is an x = n line defining the 
edge of an adjacent hot spot, then the distance between 
hot spot edges is halved to a DX and stored as a zone 
boundary. 

[0023] Next, step 96, the closest x = n to the right of 
the hotspot is sought. Again, a determination is made in 
this case whether the right edge has been reached, step 

97, and if so, then it is stored as a zone boundary, step 

98. In the example of Fig. 4, using HOT1 as the initial 
hotspot, another boundary, x = n1 of HOT2 is encoun- 
tered, and step 99, DX1 is calculated as half the distance 
between HOT1 and HOT2 to provide boundary 74 be- 
tween zones 61 and 62 as previously described. Next, 
the system flows via branch A to step 100 and the clos- 
est y = m above the hot spot is sought. Note y = m is the 
orthogonal line defining a hotspot edge in the y direction. 
A determination is made, step 101 as to whether the top 
of the screen window has been reached before any y = 
m is encountered. If the top has been reached as with 
HOT1, Fig. 4, then, step 102, the top edge is stored as 
the zone boundary. Otherwise, step 103, as previously 
described with respect to x boundaries, 1/2 the distance 
between the edges of adjacent hotspots is calculated 
and stored as the boundary between the respective 
zones of the adjacent hotspots. Next, step 104, the clos- 
est y = m below the hotspot is sought. A determination 
is made, step 1 05 as to whether the bottom of the screen 
window has been reached before any y = m is encoun- 
tered. If it has, then the bottom edge of screen is stored 
as a zone boundary, step 106. In the example of Fig. 4 
using HOT1 as the initial hot spot, another boundary, y' 
= m2 of HOT3 is encountered, and step 107, DY2 is cal- 
culated as half the distance between HOT1 and HOT3 
to provide boundary 75 between zones 61 and 63, as 
previously described. We have now dealt with the four 
edges of the first hotspot. At this point, a determination 
is made, step 108, as to whether we are at the last 
hotspot; if yes, then the process would end. Since this 
is not the last hot spot, the process branches back to 
initial step 90 via point B and each hotspot is processed 
in the manner described. 

[0024] The above program is satisfactory for defining 
the boundary lines between zones such as line 76 in 
Fig. 4, between zones 63 and 64, but the points of in- 
tersection between boundary lines extending in direc- 
tions orthogonal to each other should be considered, e. 
g. the intersection of line 76 with line 77 which is the Y 
boundary between zones 62 and 64. A simple routine 
for doing this is suggested via the flowchart of Fig. 6A. 
Start with a defined boundary defined in terms of X = n, 
step 1 1 0 t e.g. line 76, Fig 4. Get DX, distance along the 
x axis from its hotspots, step 111 . With line 76, this would 
be the distance DX2. Next, decision step 112, does it 
intersect a y = m zone boundary line. If no, the zone 
boundary line could be extended to an edge, either top 
or bottom, step 113, However, if, as in the case of line 
76, intersecting y boundary line 77, there is an intersec- 



tion, then a determination is made, step 114, as to 
whether DX > DY where DX is the above-mentioned 
DX2 and DY is DY1 in Fig. 4, which is the half distance 
between HOT2 and HOT4 along the y axis. Thus, 

5 boundary line 76 may extended to the point when DX2 
will begin to exceed DY1 , at which point line 76 will end, 
step 115, at intersection 82. This procedure may be re- 
peated with each hotspot as required in determining 
zone boundary lines in both orthogonal directions. 

w [0025] An alternative system for dynamically provid- 
ing a hot zone interface from a received display page 
with hotspot is given with respect to Fig. 5. This involves 
the creation of radial hot zones which radiate from an 
initial or home hotspot in the directions of the other 

*s hotspots on the page. Fig. 5 shows the same diagram- 
matic Web page as that of Fig. 4 but subjected to a radial 
arrangement of hot zones. In providing such a radial ar- 
rangement, an initial or home hotspot must be selected, 
which in Fig. 5 is HOT6. The selection may initially be 

20 made by the user or it may be made dynamically by the 
system. If the system selects the home hotspot, then the 
choice may be based on hotspot activity, i.e the Web 
activity or number of hits on the hypertext associated 
with the hotspot at various Web levels as tracked by the 

2S system. Of course, the selection of the initial hot spot 
could be based on properties other than activity. For ex- 
ample, it could be the hotspot from which the other 
hotspots are most accessible radially. 
[0026] As is evident from Fig. 5, each hotspot zone, 

30 122 through 126, respectively associated with one of 
hotspots HOT2 through HOT6 is allocated an angle of 
an appropriate magnitude and direction so that a user 
moving a cursor or other gestural pointing device in a 
direction from the initial HOT6 toward a selected hotspot 

35 would activate the zone associated with the hotspot, and 
that zone would become highlighted. For example, a 
movement of cursor 1 20 from HOT6 toward HOT4 in the 
direction shown in Fig. 5 results in the lighting up of zone 
1 24. Any conventional geometric algorithm for providing 

40 radial lines from a center vertex and an array of points 
may be used in providing the radial zones ol Fig. 5. In 
the arrangement as shown, HOT1 is completely blocked 
radially by HOT3. With such a radial system as that of 
Fig. 5, when proceeding from an initial hotspot, it should 

45 be expected that some hotspots will be radially blocked 
by other hotspots between the blocked hotspot and the 
initial hotspot, particularly in cases involving complex 
pages with many hotspots. In such cases, it may be nec- 
essary for the system to provide for secondary home 

so hotspots wh ich are radially accessible from the initial hot 
spot and from which secondary hot spot, such initially 
blocked hot spots are accessible. 
[0027] Further features of the methods of the inven- 
tion claimed hereafter may be:- 

55 

1 . Th e pointing comprises user interactively control- 
ling a cursor and determining whether said cursor 
is within a hotspot zone. 
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2. The step ol determining an initial hotspot on said 
display page, and wherein said hot spot zones are 
areas defined by angles extending Irom said initial 
hotspot as a vertex. 

5 

3. The step of determining whether said cursor is 
within a hotspot zone based upon the direction of 
movement of said cursor. 

4. The step of highlighting the hotspot zone which 10 
the cursor is within. 

5. The step of determining said initial hotspot is 
based upon the activity in selecting said hotspot in 
documents transmitted within said network. is 



panded hotspot zones (61 , 62, 63, 64, 65), each 
respectively including one of said hotspots, and 
means (14) responsive to said user interactive 
pointing means within a selected hotspot zone 
to display the document linked to the hot spot 
in said zone. 

A computer readable medium having a program 
having data structures for displaying, on a data 
processor controlled user interactive display sys- 
tem, hypertext documents, each including a se- 
quence of at least one display screen page contain- 
ing a plurality of hotspots of varying dimensions, 
each of said hotspots being responsive to user in- 
teractive pointing means to display a linked docu- 
ment, the improvement comprising: 



means (14) for determining the dimensions and 
positions of said hotspots (67-69) on said dis- 

20 play page (60), 

means (14) responsive to said determining 
means for dynamically creating a plurality of ex- 
panded hotspot zones (61-65), each respec- 
tively including one of said hot spots, and 

25 means (14) responsive to said user interactive 

pointing means within a selected hotspot zone 
to display the document linked to the hot spot 
in said zone. 

30 4. a display system, network or computer readable 
medium of claims 1 , 2 or 3 characterised in that said 
pointing means comprises a user controlled cursor 
and further including means for determining wheth- 
er said cursor is within a hotspot zone. 

35 

5. A display system, network and computer readable 
medium of claims 1 - 4 further characterised by 
means for determining an initial hot spot on said dis- 
play page, and wherein said hot spot zones are ar- 
40 eas defined by angles extending from said initial 
hotspot as a vertex. 



Claims 

1. A data processor controlled user interactive display 
system for displaying hypertext documents, each 
including a sequence of at least one display screen 
page containing a plurality of hotspots of varying di- 
mensions, each of said hot spots being responsive 
to user interactive pointing means to display a 
linked document, 

characterised by 

means (14) for determining the dimensions and 
positions of said hotspots (67, 68, 69) on said 
display page (60), 

means (14) responsive to said determining 
means for dynamically creating a plurality of ex- 
panded hotspot zones (61 , 62, 63, 64, 65), each 
respectively including one of said hot spots, 
and 

means (14) responsive to said user interactive 
pointing means within a selected hot spot zone 
to display the document linked to the hot spot 
in said zone. 

2. A computer managed communication network with 
user access via a plurality of data processor con- 
trolled interactive display stations with a system for 
displaying hypertext documents transmitted to said 
display stations from locations remote from said 
stations, said documents including a sequence of 
at least one display screen page containing a plu- 
rality of hot spots of varying dimensions, and each 
of said hotspots being responsive to user interactive 
pointing means to display a linked document, 
characterised by 



6. A display system, network or computer readable 
medium of claims 1 - 5 further characterised by 

45 means for determining whether said cursor is within 
a hot spot zone based upon the direction of move- 
ment ol said cursor. 

7. Adisplay system network or computer readable me- 
50 dium of claims 1 - 6, lurther characterised by means 

for highlighting the hot spot zone which the cursor 
is within. 



means (14) for determining the dimensions and 
positions of said hotspots (67, 68, 69) on said 55 
display page(60), 

means (14) responsive to said determining 
means for dynamically creating a plurality of ex- 



A display system, network or computer readable 
medium of claims 1 - 7 characterised in that said 
means for determining said initial hotspot is based 
upon the activity in selecting said hot spot in docu- 
ments transmitted within said network. 
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9. A computer implemented method for displaying hy- 
pertext documents, each including a sequence of 
at least one display screen page containing a plu- 
rality of hot spots of varying dimensions, each of 
said hotspots being responsive to user interactive 5 
pointing means to display a linked document, char- 
acterised by : 

determining the dimensions and positions of 
said hotspots on said display page, 10 
responsive to said determination, dynamically 
creating a plurality of expanded hot spot zones, 
each respectively including one of said 
hotspots, and 

displaying the document linked to the hotspot *s 
in a selected zone in response to said user in- 
teractive pointing within said selected hot spot 
zone. 

10. A computer managed communication network with 
user access via a plurality of data processor con- 
trolled interactive display stations, a system for dis- 
playing hypertext documents transmitted to said 
display stations from locations remote from said 
stations, and said documents including a sequence 25 
of at least one display screen page containing a plu- 
rality of hotspots of varying dimensions, each of 
said hotspots being responsive to user interactive 
pointing means to display a linked document, a 
method for accessing hotspots in a document page so 
received at a display station comprising: 

determining the dimensions and positions of 
said hotspots (67 - 69) on said received display 
page, 35 
responsive to said determination, dynamically 
creating a plurality of expanded hotspot zones 
(61 - 65), each respectively including one of 
said hotspots, and 

displaying the document linked to the hotspot *o 
in a selected zone in response to said user in- 
teractive pointing within said selected hot spot 
zone. 
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FIG. 2 
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